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DETAILED ACTION 

1 . Claims 1 through 6 originally filed 29 August 2006. Claims 3 through 6 amended 
by amendment filed 29 August 2006. Claims 1 through 6 are pending in this 
application. 

Response to Arguments 

2. With respect to applicant's note that Noda et al. (Noda, JP Patent 2003-273455) 
was cited previously with the incorrect patent number, this is correct. The correct 
document number has been noted in the response submitted 19 February 2008 and is 
noted above. 

3. Applicant's argument with respect to the rejection of claim 1 has been fully 
considered and is persuasive. Therefore, the rejection has been withdrawn. However, 
upon further consideration, a new rejection has been formulated. 

4. Regarding argument that limitation "A plane shape of each modified refractive 
index area on a side opposite from the active layer is smaller than that on another side 
facing the active layer" is not recited explicitly in the prior art, further inspection reveals 
applicants to be correct in this matter. However, the purpose for the tapering of 
photonic crystal elements in Noda is to modify transmission and reflection 
characteristics. It is especially noted that the transmission characteristics desired in 
Noda would appear to be ill suited for a configuration wherein outcoupling occurs 
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through the photonic crystal layer. However, it is important to note that Noda reveals 
that transmission characteristics may be modified by adjusting the relation between the 
surface area of the side of the photonic crystal layer upon which light is incident and the 
surface area of the side of the photonic crystal layer opposite the active layer of the 
device. As such, it is determined that this relation is represented as a result effective 
variable. It would have been obvious to one of ordinary skill in the art at the time of 
invention to form the photonic crystals at the desired taper, since it has been held that 
discovering an optimum value of a result effective variable involves only routine skill in 
the art. In re Boesch, 617 F.2d 272, 205, USPQ 215 (CCPA 1980). 

5. Accordingly, all claims are addressed as follows: 

Claim Rejections - 35 USC § 103 

6. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

7. Claims 1 and 3 through 6 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Deng et al. (Deng, US Pub. 2003/0235229) in view of Baba et al. (Baba, US Pub. 
2005/0089075). 

8. Regarding claim 1, Deng discloses, "A two-dimensional photonic crystal having 
a plate-shaped body material in which a large number of modified refractive index areas 
whose refractive index differs from that of the body material are periodically arranged" 
(p. [0026]). "An active layer provided on one side of the two-dimensional photonic 
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crystal" (Fig. 4). Deng does not disclose, "A center of gravity of each modified refractive 
index area on the side facing the active layer is displaced from that on the side opposite 
from the active layer." Baba discloses, "A center of gravity of each modified refractive 
index area on the side facing the active layer is displaced from that on the side opposite 
from the active layer" (Fig. 7b). It would have been obvious to one of ordinary skill in 
the art at the time of invention to combine the teachings of Deng with the teachings of 
Baba. The design of photonic crystal layer so as to cause the center of gravity of each 
defect to be displaced on one surface relative to the other surface as taught by Baba 
would enhance the teachings of Deng by increasing the probability of light interaction 
and thus increase scattering loss of higher order mode light (Baba, p. [0100]). 

9. The combination of Deng and Baba does not disclose, "A plane shape of each 
modified refractive index area on a side opposite from the active layer is smaller than 
that on another side facing the active layer." It would have been obvious to one of 
ordinary skill in the art at the time of invention to form the photonic crystals at the 
desired taper, since it has been held that discovering an optimum value of a result 
effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205, 
USPQ 215 (CCPA 1980). 

10. Regarding claim 3, Deng does not disclose, "The shape of the modified 
refractive index area on the side facing the active layer is a triangle." "The shape of the 
modified refractive index area on the side opposite from the active layer is a triangle that 
is smaller than the aforementioned triangle." Baba discloses, "The shape of the 
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modified refractive index area on the side facing the active layer is a triangle" (Fig. 7a). 
"The shape of the modified refractive index area on the side opposite from the active 
layer is a triangle that is smaller than the aforementioned triangle" (Fig. 7a). It would 
have been obvious to one of ordinary skill in the art at the time of invention to combine 
the teachings of Deng with the teachings of Baba for the reasons given above regarding 
claim 1. 

1 1 . Regarding claim 4, Deng discloses, "The shape of the modified refractive index 
area on the side facing the active layer is a circle" (Fig. 1a). 

12. The combination of Deng and Baba does not disclose, "The shape of the 
modified refractive index area on the side opposite from the active layer is a shape 
obtained by partially cutting the aforementioned circle." It would have been an obvious 
matter of design choice to appropriately design circular defects to taper in such a 
manner since applicant has not disclosed that this form of tapering, as opposed to 
tapering done for triangular defects, solves any stated problem or is for any particular 
purpose and it appears that the invention would perform equally well with triangular 
defects following the teachings of the independent claim. 

13. Regarding claim 5, Deng discloses, "The modified refractive index areas are 
arranged in a square lattice pattern" (Fig. 1a). 
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14. Regarding claim 6, Deng discloses, "The modified refractive index area consists 
of holes or a member made of a material whose refractive index differs from that of the 
body material" (p. [0026]). 

15. Claim 2 rejected under 35 U.S.C. 103(a) as being unpatentable over Deng in 
view of Baba and further in view of Noda. 

16. Regarding claim 2, the combination of Deng and Baba does not disclose, "A 
cross-sectional shape of the modified refractive index area on a plane perpendicular to 
the body material has a step- like profile." Noda discloses, "A cross-sectional shape of 
the modified refractive index area on a plane perpendicular to the body material has a 
step- like profile" (Fig. 5c). It would have been obvious to one of ordinary skill in the art 
at the time of invention to combine the teachings of the combination of Deng and Baba 
with the teachings of Noda. The procedure by which a photonic crystal element of 
variable surface area is formed in a stepped manner would have been suitable for use 
in the combination of Deng and Baba. The selection of something based on its known 
suitability for its intended use has been held to support a prima facie case of 
obviousness. Sinclair & Carroll Co. v. Interchemical Corp., 325 U.S. 327, 65 USPQ 297 
(1945). 



Conclusion 
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17. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SEAN HAGAN whose telephone number is (571)270- 
1242. The examiner can normally be reached on Monday-Friday 7:30 - 5:00. 

18. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun O. Harvey can be reached on 571-272-1835. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

19. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

IS. H.I 

Examiner, Art Unit 2828 



/Minsun Harvey/ 

Supervisory Patent Examiner, Art Unit 2828 



